Effect of chronic excess of tumour necrosis factor-alpha on contractile proteins in rat skeletal muscle.
The effect of chronic tumour necrosis factor-alpha (TNF-alpha) treatment on the synthesis of specific myofibrillar proteins such as heavy chain myosin, light chain myosin and G-actin in rat diaphragm were evaluated. Muscles (diaphragm) from control and experimental groups (TNF-alpha i.v. at 50 microg/kg body wt for 5 days) were incubated in the presence of 35S-methionine for 2 h. Myofibrillar protein extracts were prepared and protein was electrophoresed on sodium dodecyl sulphate-polyacrylamide gels. Heavy chain myosin, light chain myosin and G-actin were identified by Western blot analysis using specific monoclonal antibodies. Polyacrylamide gel electrophoresis (PAGE) followed by Western blot analysis revealed two types of heavy chain myosin (206 and 212 kD), all four types of light chain myosin (15, 16.5, 18 and 20 kD) and a single type of G-actin (42 kD). Chronic TNF-alpha treatment produced a significant decline in the synthesis of all types of myofibrillar proteins, namely heavy chain myosin, light chain myosin and G-actin. TNF-alpha impaired peptide-chain initiation in diaphragm muscle which was reversed by the branched-chain amino acids (BCAA) therapy of TNF-alpha treated rats. These findings indicate a significant role for TNF-alpha in the translational regulation of protein synthesis in skeletal muscle.